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ABSTRAm－InacaseofalveolarceUcarcinomaofthelungwith
mucinouspleuraleffusion,abiochemicalstudywasconductedtoelucidate
thechemicalnatureofthemucin.
Carbohydrateanalysisoftheeffusionrevealedanincreasedcontentof
protein-boundhexose,especiallyinaformofso-calledmucOproteinhexose.
Ouchterlony'smethoddisclosedthepresenceofserumproteincomponents
inthefluid・Electrophoreticstudycouldnotseparatemucinousprinciple
becauseofthehighviscosityofthefluid・Hyaluronidaseeliminatedhigh
viscosityofthefluid,andalsohighcontentofhyaluronicacidinthefluid
wasobserved.
Sometumorshaveactivityofproducingmucin.Butthissu"tancehasbeenrath-
errarelyasubjectforchemicalanalysis・AfeWchemicalstudies'-5)carriedoutfrom
theviewpointofglycoproteinormucopolysaccharidehavebeenpublishedonbronchial
secretaorpleuraleffusioninpatientswithlungcancer・Gernez-Rieuxandhisassoci-
atesanalysedsputafrompatientswithalveolarcellcarcinomaofthelung,atumor
withremarkableactivityofproducingmucin,andtheyconcludedthatthesputacon-
tainedsialicacidinhighratioandserumproteincomponents.
TheauthmsrecentlyexperiencedanunusualcaseofalveolarceUcarcinomaofthe
lunginwhichpleuraleffusionwascharacterizedbyextremelyhighviscosityandby
formationofmucinclotindiluteaceticacid.Clinicalandpathologicalfindingswill
bepublishedelsewhere､6)Attemptshavebeenmadetoseparatethesubstancecausing
highviscosityandelucidateitschemicalproperties・Thepresentpaperdealswiththe
resultsofChemicalanalysisonraweffusionobtainedfromthepatient.
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Insomeofpulmonaryorpleuraltumors,suchasmesothelioma,afewauthors7-'')
observedhighlyviscouspleuraleffusionwhichcontainedhyaluronicacidmhighcon-
centration・Detailedstudyonthissubstanceinthepresentcasewillbethethemeof
furtherinvestigationo
MATERTALSANDMETHODS
Materials:Eachsampleofpleuralfluidobtainedintravitamwasimmediately
frozenandstoredinafreezer,dividedintoaliquotsorasitswhole,untilitwasused.
RepeatedfreezingandthawingwaSavoidedbecauseitwasfoundthatvaluesofpro-
tein-boundhexcsedecreasedthrough.theSeprccedures.ApProximately51intotalwere
drawnoutinquantityof300to500mlateachtapping,ofwhichabout31were
sparedandstored・Thickviscousfluidwasfoundintheleftpleuralcavityonautopsy
andwasalsofrozenandstored.Beforeanalysis,thawedmaterialwascentrifugedat
p
4,000rpmfor30minat4Ctoremovecenulardebrisandsubjectedtouse.
Methods:
I)Roughfatcontent:Thethawedmaterialwasdilutedwithanequalvolumeof
physiclcgicalsaline・Thedilutedfluidwasvigorcuslyshakenin20volumesofchloro-
form-methanolmixture(2:1,v/v)andthenletstandingstillovernight･Thesolvent
･
layerwascollectedandfilteredthroughafilterpaper(ToyofilterpaperNo、51).
AfterseveralwashingswithonequartervolumeofdistiUedwatertheextractwas
driedandthentheresiduewasweighed.
II)Proteincontent:Estimatedbyarefractometer.
III)Nitrogencontent:Estimatedbyamicro-Kjeldahl'smeth".
IV)Carbohydratecontent:
1)Protein-boundhexcse:Precipitationprocedureswerecarriedoutbythemethod
ofWeimerandMoshin.'2'Winzler'sprecipitationprccedure'3)wasappliedforso-CaUed
muccprcteinhexose.Orcinol-sulfuricacidreactionwasusedforcolorime"icdeter皿一
nationaccordingtoWinzler.'3)
2)Methylpentose:DischeandShettles'cystein-sulfuricacidreaction'4)wasused,
adoptinglOminforboilingtime.
3)Hexosamine:EIscn-MorganreacticnwasappliedaccordingtoWmzler.'8)
4)Sialicacid:Forroughestimation,DPAreaction'3)wasusedwithoutanycoITec-
tion.Andfcrmcreprecisevalue,resorcinolreactionofSyennerholm'5)wasused.
5)HexUrcnicacid:QuantitativestudywasnotcarriedOut・Forqualitativepurpose,
Fishmanreacticnwasused.
6)Hyalurcnicacid:EstimatedaccordingtothemetllodofJensen・'7)
V)EnZymaticdegradationbyhyaluronidase:Hyaluronidasewasobtainedincom-
merciallyavailablepharmaceuticalproductbyTakedaPharmaceuticalCompany<Hal｡d-
ase).Incubationwascarriedoutat37Cfor30min.
VI)Electrophoresis:
1)Paperelectrophoresis:ItwasdoneonTWofilterpaperNo､51inveronalbuffer
下
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ofpH8．6("=0.05).
2)Cenuloseacetateelectrophoresis:CenuloseacetatemembranewasuSedinbuffer
withtheconstitutionabovedescribed.
3)Freeelectrophoresis:UsingaTiseliusapparatus(HitachiHTD1),itwasper-
formedatvariouspH'sofbuffersolution.
VI1)Immunodiffusion:Ouchterlony'sstandardprocedurewascarriedoutemploying
commerciallyavailableantibodysolution(Behringwerke).
REsULTS
1)Physicalcharacteristics:Theeffusionwasbrownishyellow,semitranSparentor
slightlyturbidfluidwithextremelyhighviScosity.Intheearlierdateoftheclinical
Course,tappedflUiddidnotflowoutfromtesttubeevenwhenitwasupSidedown・It
didnotcoagUlatethoughfibrinnetwasformed・Anticoagulantsuchaspotassium
oxalatehadnoinfluenceontheviscosity・Pleuralfluidobtainedatautopsywasmore
mucinousandcontaminatedbydestroyedtissuebutbasicallysimilartothepunctate.
Thepunctatewasnotcompletelyhomogenous,asitwasnotedthatwhitelesstrans-
parentstringysubstancewasratherunevenlydispersed,especiallyinmaterialobtained
atautopsy・Butmostofthefluidwasalsoviscousandstringy.
Specificgravityofthefluidcouldnotbedeterminedbyahydrometerbecauseof
itshighviscosity.Bypycnometer,itwasl.019atl3C.
I1)Chemicaldata:WhendrOppedintodiluteaceticacidsolution,thepunctate
formedthread-likewhiteamorphousmass,i、e・mucinclot,whichwasdissolvedout
whenalkalinesolutionwasfurtheradded.
AnalyticaldataareshowninTablel.
Electrophoresisfailedtoachievecompleteseparationofmucinoussubstance・On
electrophoresis,viscoussubstanceremainedattheoriginalpointofrunandwasinter-
feredwithmovementofothercomponentS.Onlyfreeelectrophoresiscoulddisclosethe
Tablel．AnalyticaldataOfraweffusion
Dryweight(%)
Protein(%)
Nitrogen(%)
Fat(mg/dl)
TOtalprotein-boundhexose(mg/dl,Winzler)
MucoprOteinhexose(mg/dl,WinZler)
Methlpentose(mg/dl)
ILx"amine(mg/dl)
DPAreactingsubstance(mgﾉdl)
Hyaluronicacid(mg/dl)
Hexuronicacid
Serumproteincomponents
Value
5．5
2－3
4．9
250
140
105
8~10．
184
38．8
ca.400
＋
＋
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fluidwascomposedoftwoconstituents.
mmunodiffusiondisclosedthepresenceofserumproteincomponentsintheeffusion.
Whentheeffusionincubatedwithhyaluronidase,itsvis"itydecreasedremarkably
andfinallytothatofcommoneffusion・QuantitativesmdyWasnotcarriedout.
Hyaluronicacidinthematerialrecoveredatautopsywasestimatedtobe400to
500mg/dl.-
DISCUSSION
Thepleuraleffusioninthepresentcasewascharacterizedbyextremelyhigh
viscosity"andbyfOrmatiOnofmUbinblotin.dililteacetiCacid.TiiePlburalfluidwith
thesecharacteriricshasrarelyappearedintheliterature.
Ashighviscosityinbiologicalmaterialandmucinclotfonnationarecharacteris-
ticsofhighmolecularcarbohydratecompoundssuchasglycOproteinorhyaluronic
acid,'8)theeffusionwasanalysedtodeterminecarbOhydratecontents.Analyticaldata
revealedhighcontentofprotein-boUndhexose(Tablel)．AstOValueS℃f…carbOhydrate
compoundsotherthanheXose,availabledataforcomparisonwereverylimitedinthe
literature・Comparativestudyisbeingcontinuedinourlaboratory.
ImmunodiffusionstUdydisclosedthepresenceofserumproteincomponentsinthe
effusion.Someauthors'9)foundgoodcorrelationbetweenmucoproteinvalueandalpha-
2-globulinineffusion・Butinthepresentcase,ratioofmucoproteinhexosetototal
protein-boundhexosevaluewasmuchhigherthanwouldbefoundinanyserumor
exudate.Probably,thevaluesofso-calledmuc叩roteinhexoseinthepleuralfluidpre-
sentlydescribedincludedthosederivedfromOthersubstancesthanorosomucoid.Further
detailedanalyticalstudiesalEnecessarytoClarifythispoint.
Exudatewithhighviscosityandhighhyaluronicacidcontenthasbeenreported
onbyseveralauthors.Fromtheevidencethatincubationofthefluidwithhyaluroni-
daseresultedinasignificantdecreaseinviscosity,andthathighcontentofhyaluronic
acidwasfoundinthepresentcase,itwasassumedthatthemucinousprinciplemight
behyaluronicacid.Detailedstudyonthissubstancewillbepublishedsoon.
SUMMARY
Analyticaldataonmucinouspleuraleffusioninarawstatewerepresented.
CarbOhydrateanalysisrevealedincreasedcontentofprotein-boundhexose,especiallyin
aformofso-calledmucoproteinhexose・Immunodiffusionrevealedthepresenceofserum
proteincomponents・Electrophor℃ticalsmdycouldnotseparatemucinousprinciple.
Additionofhyaluromdasetothefluideliminated.itshighviscosity,andhyaluronate
contentwashigh．・
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